Paper presents some aspects of fibre composite milling.
CHARACTERISTIC OF COMPOSITES
A material composed of two or more components with different properties is called the composite material.
Composites are particularly applied in the sectors such as aircraft, aerospace and automotive industries. Composites are a good solution used in the aircraft elements construction. They are light and relatively easy can be forming in the desired shapes [2, 4] . Machining of the non-homogeneous materials is performing by the micro-cracks initiation and their propagation, induced by the forced stresses in the cutting process [6] . Additionally, in the chip creation process plastic strains exist, depending on the process parameters of the cutting wedge immersing into the forming material.
The reinforced composites with fibres are used in order to provide increased static and fatigue strength with due to reliable and rigid fibres [2] . The matrix usually is brittle or soft, which moves the applied load to the fibres.
Classification of composites can be made as follow [ [6] During machining of fibre-matrix composites unfavourable phenomena occurs, which lead to destruction of the work piece or inability to the proper quality obtainment of free surface after the machining process [1, 2, 4, 6, 7] . Parts used for female mould matrix with free surfaces are manufactured by pressing of composite ( Fig.2 ) or machining process [2, 3, 5, 6] . Machining is used for finishing-process.
Figure 2 Cross-sections of composite [2]
The aim of described research is the optimization (surface quality criterion) of the free surface milling process of work piece made of fibre-matrix composites (TCF-5 and TJF).
MACHINING OPTIMIZATION OF TCF-5 AND TJF COMPOSITE
The work pieces in the form of turbine engine blade (discussed in this contribution), possess irregular profile, are made of TCF-5 and TJF fibre-matrix composites, which physical and mechanical properties are set out in o C -40÷100 Electric strength [9] kV/mm 5
The proper cutting parameters for milling of the fibre composite materials, used in the investigations, were selected on the basis of the surface analysis of the test milling tool paths, which are presented in Fig.3 . 
MILLING OF FREE FORM SURFACE
The profiles of the work pieces were obtained in scanning process of the actual turbine engine blade surface, using a spatial actual scanner CYCLONE 2 of Renishaw company. A cloud of points, obtained in the scanning process was transformed into CAD model in CAD/CAM software Catia V5, Fig.8 .
Figure 8 The model of the work piece in the environment of CAD/CAM Catia V5
Machining was carried out with use of double cutting edge ball nose tool with a 6 mm diameter for feed fz=0,12 mm/tooth, cutting speed vc = 110 m/min and direction of tool movement crosswise to surface laminates, Fig. 9 . 
CONCLUSION
The research described in this study concern the fibre composite milling. Cutting parameter (feed) and direction of machining to laminate's surface influence on the surface roughness of parts made of TCF-5 and TJF composites. The most significant influence has the roughness parameters Sa, Sku and Sq for TCF-5 and Sz for TJF. After proper cutting parameter selection (feed fz = 0.12 mm/tooth) the example parts with free form surface were machined. At the most of feed and milling strategies surface roughness parameters decrease their values as feed increases.
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